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Abstract of JP2003060030 

PROBLEM TO BE SOLVED: To prevent 
exfoliation of an interface of an etching stopper 
layer and an SiOF film which are used when a 
wiring trench for buried wiring is formed, in a 
semiconductor integrated circuit device wherein 
the buried wiring is formed in an interlayer 
insulating film containing the SiOF film by a 
damascene method. 

SOLUTION: A wiring trench 32 is formed by dry- 
etching the interlayer insulating film containing 
the SiOF films 26, 29. When Cu wiring 33 is 
embedded in the trench 32, an oxynitrided silicon 
film 27 is interposed between a silicon nitride film 
28 for forming an etching stopper layer of the dry 
etching and the SiOF film 26, thereby trapping 
free F generated in the SiOF film 26 with the 
oxynitrided silicon film 27. 
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So 

[li*3Sl7] mIIE^l*fe^K<0-h^tri4, 7 7#fe 
^tt5»ft->y 3V*»b45*3«Mli, SiCS 
fcliS i CN*»e>*5*4l6»l|)ti:*r*^JilBW6aBt 

s i cs/dis i cN&7iii$,ttki-z>m5mmmxmt> 

[»** l 8 ] «T0X&**tr¥i»ft*ft[HlK3i(B 

tmmt, *2Sft->y =>>mt. y y**rft*-»-s» 
jb->y 3>*»6*5*3»iwiit. 

•>y =>'^c>'5cSlB4*6«klBli:, H3^<ffc->y ^yfi 

a»b4sjuiJiniww)t«r»j«-rsxa. (b) ii7 
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e* 2 mmm& x vmtzm i t&mm & s xa, 
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fcv\4*, fiajxfis i OFltros i -f^tJs— gp-e^o 

SrSftTiSSftWFriS^DSi:, ;©F^SiNliSi 
OFBSi©#ffil^UT-triih7y/^ Am* 
d^SP^Jfe^rtirSt 9 ii^HfcTK £ SfSLTH F 
fifei-So -5: tt, ^©t©iii!ilIlt-S^4 0 0t 
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2 7t h WBS*-^* Steffi i^fc K7-fi;/f^ 
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«HSEi»»^«*ro*iria* 4 f&ftBttt £ VWIBMS 3 « 

mmzmz-rzum. u) fjia*3S'fk->y ^^m* 
K7^X'7f>mtL, $ biciifrfEffri*ffc->y = 

mm^smnm^m i ®w*6^igi^m i K^m^/a; 

t5Ig> (f) WfEia^frortgPSrffifeiitr i 
ttS«r-ft:^«W : ^jSJr < toT^*-r5r tie it), ml 
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[001 7 ] , m 1 lw^r-t-,t ^ fcijxtf 1-10 
Qcm^WitffitaS-W-fS p§yco^ B B a->y =>>^bft 
(KAT. ^«4fc(4^^/Ni:V^p) i 
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g >7 5 iD^ix^ix^miz y— h gMtJR 6 Sr^-f 

[o o i 9] ftl:, H12i;i^-f J; P M f >^^4*3 

y- h«*7«r^-t-5trii. 0ij^(i*y-hgf 
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5 r t \z ioti^gs© P -m*mtemi$. 9 
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[00 2 2] W:, iftlOjtlSrftfLfcft. y- h 
m®7, n + M^»:^l 1 (y— KK» *3 

^Jxw^ffiir -> y KS l 3 *7&6fti--5 0 > y f-'f K 
ill 3S:»)*i-5Jwii, Sfiillc^s'^yy^ifeT 
Co (n/^h) I^SrttS[b. <S>:v^T"^*7y^#IS^f 

t-si^asrffotss 1 *3<fco*y- hfl;iS7 1 c ogit 

ETQnKiU ! pft^/i'iMI SFETQpi^t 

[0 0 2 3] m4\Z7F-t& Sffiillccv 
Dr*-eS-(k->y nyfi sto£rjmt*> ^Vll6?r 
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v) *j:ypi*»fWB«i 2 (y-^, Kwv) 

= >mi 5 K^xyfVi/Lt^y^? h*-yH 
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77^18M«. Otitis 9 =>>mi 
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(CHF 3 ^CH 2 F 2 7i« JC§fc*tA r tSriDx.fc» 

iCCVDStTiN (*-ffc^*» H<bW (^V^J* 
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m. ^ tVMS^ <toTM$ni)SOG (Spin On G 

[0 0 2 4] jfcfc:, H5*:«tJ; SMfcv'y =^)R 
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[0025] S iOFS2 0(i, #J;tfcfS i H 4 i: S i 
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a, Bi7iw^-r«t eftflt2 2(oAai:Kiigo 

CuE*2 4*»*tS« CuBj»2 4ll ^<y7^ 
^Bti:Cu«i:<oaiWK-e«j«b. *^J:5 4*St» 

Jjg2 ii(:/<yr^yHi:Cug^itaU igc^T 

o-) ^fittCuI^EM2 2<OrtfifB«c|»Hft<a 
ft&A/tf*, E»»2 2W*MB05FK4CuBlt/<!;r 
^ ^/Hii: ?r WiWiST#it§ 0 Cug^/<y 
7^ /uBt t £ Wm-f Z> I- 14 , #J ^ tf T ^ & <D*g 
tt 4: iSSMk**** fcttWIMS— 4f oSMkJW 
^M5)tU rh6t*i:»il*feli*i!lS*fc«F 
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[0 0 3 21 ±15^ y T>*yMKtt, CuEi2 4tO 
Cu^S iOF«2 0*fctt»i-S^S:l»Jhi-5«|llBfc 
CuEl24tS iOFl20ti(7)Mtt^^ 

ofcA?y T;**/MR£ LTfi, y ^ffi 

"WWILfcT iNE WN ML T 

T a t T a WD&mKtt H&M&ZinZo 
[0 0 3 3] Cuffi|ft2 4*«J*1-5CuBtH:, */<y 

9 y ^ffiSr/Hi^ac fc*s»*bv^ 0 Cujglte, *#<d 
fc <fcv\, 

[0 0 3 4] JfcKl, i8C/Tn 51^ CuEi2 4(7) 

±»t:cvDi£t?8fl:*>!i3yl2 5, SiOFl2 

TI(7)S iOFl2 6<Z>— »)5S«iai-4**t3iSfc-B*& 

s i OFI8S2 6 *mm\^tzm^cDttm&wmi,, 

*:<D'&, S i OFK2 6 0±»l:»Wk^y 7 
SrtaiLtti^o Ht>!/^||2 5lt CuEi»2 
4 ^Cu^S i OFK2 6 4 , {-feS^i-^0^|5^iL-r5 

^k'>y ^>Jg|2 5 drTif <£>S i OFI2 0 <h CO 

v-y ^^12 5 £TJf <7)S iOF§20 tWjfflt^lll 

[0 0 3 5] W:, H9l:*tJ: 5«w, SSte^y =■ ^ 
lg 2 7 <D±3l: C V DSt^b> y n y)f 2 8 , SiO 

Fi29, mm^tuv 3y«3o, »ks/y ^131 

(3 2) Sr»riti-5Bo^r^^i:L-C«IBU SMt->y 
^>2 8»aiy^V^ hy/<lfc LT^fgi-^ tOT 
£>5riv Wc^V ^>WL2 8 ^Til^S iOF§26^ 

3 1 £TJf CDS i OFi2 9 fc<0M£Bfc*ffcv'!J 3 ^Bl 
3 OSrMLfcl »ffc$/y =VK2 8 t S i 

OFS2 6 tO^ffi^SiJBi-^ Iftyy3y§3U 



[0 0 3 6] Klfty^yl2 7, 3 0tt, SfrJEBS* 
U ******* 5aton%fctt*4V* J: 5 

[0 0 3 7] m i o tr^i- j: 5 ir, 7^- h i/y^ 

-ce*k»»*«««>— »o»»b*> y = *m 3 o , si 

OFI29, tft'>!l3>*2 8, Stftv/j3ylS2 
7. S i OFI2 6 SrSfc*U Wc*sV ^^Wk2 5 (DB: 

[0 0 3 8] Jfcfc:, 7* h Uy^ M5 1 SrBfe*bfc 

y ^>g|3 Oioctt/S i OFg2 9S:Sfe*i-5o H*^ 
131 3K*i"J;5K* Sfbi^y ^V^3 1,28, 
2 5^K7^x y fy^t^:i|:j;ot, CuE*|2 
4 0±»^E«B»3 2*»j«Ufc||, ®14^"TJ:5 
fc, E**3 20rt»l:SS2iB<DCuEl|3 3S:»fii 

cu^mzAmm^m (B7#hr) KJ»c-c»*-*-n 

[0039] a*tt«Ki-5^, Sfl^bfcXg 
SrMkPiSU m2gg(OC ulfi^3 Z<D±M\zW&M<o 

-LSI ^^i"5 0 
[0 0 4 0] SiOFl20^ 

K2 l Sr/h&S-frfc^, Ell 5i^^±5t-. S i OF 
120^: i<OTM<omit^ ^yll9^r OBt»lft 

->^yK34^s$«:^a^ siOFg2 
otmk^y ^ygi9 fc©»ffi^*5»t5«*ttWit"*' 

[oo4i] {%m<o^m2) ^mcommcD^m-vh 

5CMOS-L S I CD»53tyjS^E] 1 6 -13 2 1 £r£l^ 

[0 0 4 2] 4i\ [216 Iw^-TJ: 9 StffS^JSoff^ 
fill irRlfllO^S-en^ + ^UffiM I SFETQnfci 
(/pff^lMI SFETQp«Ufi n + M 

¥^i$:^^ci i (y-*, KW» ^i:r>*p + M^ 
yfy^Uay^^ /H 7 ^>99 

:swigtt, BtjlsilSfe^^fti i ^>[gi— [3 4t^u 
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[0 0 4 3] EH 7 \Zfjki~£ 0 tZ, Wtikis V > 

Ml 6<D±m^S i Cl3 7*5<fcl/S iOF§2 0 Srffi 

iC§3 7tMt§o S i CffllKft^TS i CNlt 

ffi7x~3bz<D\z*tv* s i cjk-^s i cNm<Dttmmm 

y nyfcfuts i c/gi^s i CNJgfMts:^ 
5 0 s i cm&, hy^f/i->7vt^y^A (He) 

[0 0 4 4] WEH*^»li 1 "Ctt, SiOFl 

2 0O±»fcil»fcS/J 3^JR (2 1) £*6«LfcriS % 

[0 0 4 5] #Clr N mi 8 (w^i-^ 9 t-, S iOFl2 
0j6ctr/S i CSI3 7$rK7^x^fymr(tlwJ; 

U tt^Tiat»*2 2<OrtSlHc. SufS^SfeO^flSl 
«O*ffitSlil<0CuE»2 4&Mt5o 

[0 0 4 6] #Cl£ N (U 1 9Cl^-r£ 5 C uISi^2 4 
CD_L35iCC VDSt'S i Cf*3 8, SiOFg39, S 

i CH40, SiOFg4 1io < J;r;SiCl4 2^M 
mm-fZo 4*3. S i C§3 8. 4 0. 4 2 11 StfidiL 

fcs i CNDt-eftiutiv^ *fc* sicl4o^ 

s i of14 i *m&-tttm^9ttL^ 
x, itmmmmmxs ici4o&i<wtt^ 

IfiiiWfifttS, S i Cjg|4 0<o^fc*«l«flF**rtT9 

s i of^3 9(7)— sB^itaj-f-sjux^fcia^tt, s 

i OF«3 9Sr*daufc«tc:-t(0*ffiS:WliL, t<0 
'ik, S iOFl3 9(Dl3lIS iCg4 0^tf lTt> 
«fcV\> S i CK4 OfcSV^ttS i OF1R3 9W$ffiS:¥ 
mk-tZZt\z£y)^ S i OFI4 KO*ffi(^JKSioJ: 

»j*snsiaj|»j»(ort»^»«>ii*tL5c uifi^co^ 

[0 0 4 7] JbfSS i CSI3 8 tt, C uEI6 2 4 ^COC 
u#S i OF§3 9^lCffiSfei-^co$:P^JJi1-^teS^<y 
Tjfi LT«lBBi-^o Sfc, S iC4 2tt*^ie-CE 
««Sr»*i-SBIl0^^^i:LT«WBL, SiC40[j: 
=>y s ?>yxbv'<mtLxmi&'rZo i"ft*>*>* *n 
«S3»JB"eii. SiOF§39, 4 1 £ K7^^7f>^ 



CBt*fctts i CNBt"C*j*-rsr klZ&oXs SiO 

Ft39, 4lt^7fV^h (S i CSt4 

0) , (4 2) fc(0#ffi<o»#ttS:ifti±$-B:5 0 

Illi(DCuiai2 4«jnfcSiOFl 

<bi^J:oT, S1OFI20 i:fi»/<yri (s i cl 

3 8) h<Dftm<D»m&$:\Z\±£itZ> < > 

[0 0 4 8] Si OFKi S i CR£<D#ffi<0»#tta* 

ft^Sliui cvDfe-e«aits i c«l3»s#?Lttfc* 
A/"eir^5fcft-C*>5i:Jftlll$ix5. i"4fc*>. S i OF 
itt4i:fci8«OFIi, ^7L«cos iC)g|+£:iI9& 

tt-ctttH-so-c, s i oFg^ s i cmttons-en 

[0 0 4 9] M2 OlZ^-tX 9^. h 

fJfSlllt^ffilirmc^jSXK^^^^^^^^fT 
9:^ia^ c uEM 2 4 o±ai:HUt4 3 

2lgt0Cu EH 4 4 Sr^fiK-r^o 
[0 0 5 0] *Mfc»»-Ctt, lyf^h^ii 
S i Cjgl (*fcttS i CN) g-C«t5rtl:J:oT 
S i OFttir^ffi^S^fttSr^iS-tt^^ 0 2 2 

4 0 bt<DTm<DS iOF§39 k(D?$\Z^ StrteHSfeCO 
[0 0 5 1] ELfc, *»W#«w±oT**iXfc*Wfc» 

[0 0 5 2] 

[0 0 5 3] S i OF«ISr*tpJiH*ft<W)tS:K7>r^y 

!l soffit S i OFgt«cSlftyy ^^m*ftl£ 
$1tZ>~klz£V) ^ S iOFBtf'etCfclKiOFM 
Sfb'>y aVlKt-C h7 y^SniOt, xyfy^ 
h^itS iOFg^(7)#ffi^ftt^±t^)o 

[11] *«Wo-3l*o»liT*5*W**fllEIKJS 
[B2] **W^-*ltO*»T*«*i»»««EIIS* 

[13] *KW<n-nM<Dwmx&z*mfcmm®&m 
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[04] *&w<D-mm<nMmx-hz*m#$km\2\i&m 

lias] *ftw<D-nm<nmmr~h&*mftmm®&m 
m<r>m it^te (D^nm B0 xh s « 

[06] *?§^(75-^J£W^fl8T'fc5^*fr*aiH]Sg^ 

[0 7] *&w<v-mm<DBmx°hz>¥m>i£MfMis}&gi 

[08] *^PJO-^JSW^fliT-fc?)^«ff««[e]Sg^ 
tt wSi^S £ ^1-¥^fr*«<D SgBfUr B0 X h 5 , 

[09] *&wn-nm<nwmx&z¥m{$mm\si'%m 
m<omm*mz^-t¥mfcmfo<DmMmmmxfo%. 

[010] *?§0^ro-^*^ffiT-fe?.^«<**W0SE§ 

^«^M5t^ft ^^■r^m^mm^um mmx& s, 
[0ii] *&w<n-nM<nMmx3bz*mftmm\E\tg 

mu^m^m^ir^m-w&fan^mmmxihz,, 
[0i2] *mw<D-mm<DMmxfrz>¥mftMm\°}m 

'&m<Dmfexm%^*m>»&m(F>m&mffimx&z> < , 
[0i3] *&w<D-mM<nmmxfrz>¥m#mm\sim 

mm^mm^m^^-i-^^^w^mmmxh^o 

[014] *5g!e<D-^Jfe^^T-fcS^^*«[£lSS 

^«<73^it^& ^^-r^m#m^(Dm^mmxh s. 

[015] ^PJco-^JgCQ^t;-fc5^#:m«0ig 
^Sco^^ftS-*i-^*ffS^(O^gl5ilTffi0r-fc5, 

[016] *&m<Dt&<DnM<Dmmxht>¥*tftMm\B} 
^m^mmyj-m^^-t^mi^m^mmmmx^ 

So 

[0i7] ^m<Dj&(omm<Dmmxh^^m^mmm 
®mm<vm&*fez*i-*m&&tii<Dmmmmxh 
s» 

[018] *^Bj<^ftk<7)*iiw^-c:-*>5#^mSEi 
&mw<v^mjjm*^i-*mtemfii<Dmnmffimxib 

[019] *^egro{t!iWlllSo^ffi-CfoS^»:*S[[H] 
K^R<7?^^fft^^-r¥«#««W^I5«ffffi0-C-fc 
So 

[02 0] *^BJ<D^(D|IJ£^fii-efo5^*f$:*«(0 
S&^gro^^^"ft^*-t-#*#:««<7)g^|58ff[S0T-fc 
S 0 

[02 1] *I5B©ftOllW«|ffc5^Mai5l 
2g^S^Mit^ft^^-r^^S«W^|SISfffi0Tfo 

So 

[02 2] *^0^<OtecO*J£cO^-t:-fc5^ffft«[H] 
KilB<OKit^ft 4r^-T^<$:£«co^gB»f B0 Xh 
So 



[^<75fA?l?] 
1 

2 S!f^#|I§?JS 

3 gHt^y^va 

4 pl?x/U 

5 nl^i/l- 

6 y- hS£(lilgl 

7 y- hmfri 

9 p 

I 0 f-^T K?* — yl^-<~- f- 

I I n*m*m-i$m® cv-*, kk» 

12 P + s^«^« (y-^. KWV) 

13 •> ]) iJ-^f KJf 

i 5 mt^v =>^m 
i6 s^yayfi 

1 8 JV^fy? 

19 ^t->y=>v®i 

2 0 Si OFI 

21 i^kv-y =>>-)ii 
2 2 ga^ft 

2 4 C u BS^ 

2 5 tfty^^ 

2 6 Si OFI 

27 mmt~>v=>>Wi 

2 8 ^t:->U=>v^ 

2 9 Si OFm 

3 0 ®?S-(t:->y =->I 
31 mt'yy^^m 

3 2 

3 3 Culfi^ 

34, 35, 3 6 mmt->v 

3 7 Si Cl 

3 8 Si CJ& 

3 9 Si OFi 

4 0 Si Cm 

4 1 Si OF§ 

4 2 S i CH 
4 3 

4 4 C u gag§ 

5 0~5 4 -7* V Uis* 

Qn nft^lMISFET 
Qp pf t^/l'iMI SFET 
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F^-i*(#^) 5F033 HH04 HH11 HH12 HH32 HH33 

HH34 JJ01 JJ11 JJ12 JJ19 

JJ32 JJ33 JJ34 KK01 KK11 

KK12 KK25 KK32 KK33 KK34 

LL04 MM01 MM02 MM12 MM13 

NN06 NN07 PP06 PP15 PP27 

PP28 QQ09 QQ10 QQ11 QQ21 

QQ25 QQ31 QQ37 QQ48 QQ70 

QQ73 QQ75 RR01 RR04 RR06 

RR08 RR09 RR11 RR15 RR20 

SS01 SS02 SS11 TT02 WW02 

WW04 XXI 2 
5F048 AC03 BD04 BE03 BF01 BF06 

BF07 BF12 BF15 BF16 BG14 
5F058 BA10 BD02 BD04 BD06 BD10 

BD13 BD18 BF02 BF07 BF23 

BF24 BF25 BF27 BF29 BF30 

BJ02 



